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HEADQUARTERS  CONTINENTAL  ARMY  COMMAND 
Fort  Monroe o  Virginia 


ATDEV-6  422/17(15  Mar  56)  15  March  1956 

SUBJECT:  Report  of  Project  Nr  AVN  1155,  Evaluation  of  Gas  Mask  for 
Helicopter  Pilots  (DA  Proj  Nr  4-80-12-007-02;  RDB  Tech 
Obj  CW-4b) 


TO:  Chief  of  Research  and  Development 

Department  of  the  Army 
Washington  25,  DC 


1.  Inclosed  is  a  copy  of  Report  of  Board  Nr  6,  CONARC,  Proj¬ 
ect  Nr  AVN  1155,  3  February  1956,  subject:  "Evaluation  of  Gas  Mask 
for  Helicopter  Pilots  (DA  Proj  Nr  4-80-12-007-02;  RDB  Tech  Obj  CW- 
4b).  » 

2.  This  headquarters  concurs  in  part  in  the  conclusions  of 
Board  Nr  6,  CONARC,  and  approves  the  recommendations  in  part  as 
restated  below: 

a.  The  Developmental  Mask,  of  the  three  masks  tested,  be 
considered  the  most  suitable  for  use  by  helicopter  pilots. 

b.  The  Developmental  Mask  (Mask,  Protective,  Tank,  M-14, 

modified  by  inclusion  of  a  nose  cup  integr^te^with  the  microphone)  be  ^  ^  " 
considered  suitable  for  use  by  helicopter '  fur  tlisrr  mod  if  1®  dto 

provide  a  microphone  compatible  with  the  AN/ARC-44  aircraft  radio. 

c.  A  one -hour  familiarization  flight  and  periodic  proficiency 
flights  for  helicopter  pilots  be  conducted  while  wearing  the  Developmen¬ 
tal  Mask. 


FOR  THE  COMMANDER:; 


I  Incl 
(Over) 


A 
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'SAMUEL  J. 

Lt  Colonel,  'AGC 
Asst  Adjutant  General 
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HEADQUARTERS  BOARD  HR  6 
CONTINENTAL  ARMY-  COMMAND 
fort  Rucker,  Ala  bans 

3  FEB  1956 

RTTPnPT  Qg 

PROJECT  MfrAVN  11W 

EVALUATION  Of  GAB  MASK  FOR  HELICOPTER  PHOTS 
(DA  Proi  Nr  A^80^2r.007A02i  RDB  Teoh  Ob.1  OW-lib) 

H  ft 

H  "  • 

if 

1«  AUTHORITY!  Latter ,|A!rDEV-6  .*22/91  (20  Oct  .55),  OONARC,  20 
October  1955*  subject i  \*  Evaluation  of  CSafl  Misk  for  Helicopter  Pilots,* 

2.  £JSE2§S»  "( 

a.  To  evaluate  the  Jfesk,  Protective,  field,  M9Alj  Mask,  Pro-  ' „ 
tective,  Tank,  M14j  and  Developmental  Mhsk  (Nhsk,  Protective,  Tank.  M14, 
modified  by  inclusion  of  a  noae  cup  integrated  with  the  microphone)}  and 
determine  which  is  more  suitable  for  use  by  helicopter  pilots, 

bi  To  determine  what  modif  ications,  if  any,  are  required  to 
produce  a  mask  suitable  for  such  use# 

3*  Msmm*  . 

a*.  TM  3*20.5  Protective  Ifesks  and  Accessories,  April  1955* 

b*  TM  3-290  Individual  Protective  and  Detection  Equipment, 
September  1953* 

4.  mamm sl  mktctoi 

a,  The  mask,  protective,  field,  MJAl,  consists  of  a  molded 
rubber  facepiece  with  two  eyepieces,  an  outlet  valve,  nosecup,  tab  assem¬ 
bly,  and  head  harness  assembly,  Tho  Mil  cannister  is  connected  directly 
to  the  facepiece  at  the  cheek  position,  The  carrier  is  a  water  repellent, 
olive  drab  dtuek,  wedge  shaped  bag, 

b,  The  nesk,  protective,  tank,  M-14  is  distinguished  from  the 
MJAl  by  a  single  eyepiece  of  flexible  plastic  material,  a  perforated  air 
deflector  which  also  holdB  a  microphone  near  the  wearer's  lips,  a  cable 
with  plug  for  connecting  the  microphone  to  the  intercommunication  system, 
and  the  M10A2  cannister  is  hose  connected  rather  than  face  mounted. 


mo  nr  net  Ai  n$F_  ONLY 


c.  'The  developmental  mask  Is  the  M-l 4  modified  by  addition  of 
a  nose  cup  which  reduces  fogging  of  the  lens, 

5»  BACKGROUND  1  Oorrespondenoe  between  Chemical  Officer,  IX  Corps, 

Chief  Chemical  Officer,  and  Headquarters ,  OONARO  indicated  a  requirement 
for  helicopter  pilots  to  w^ar  protective  mask  at  certain  times  in  the  event 
of  CBR  warfare,  is  it  is  highly  desirable  to  limit  the  number  of  special¬ 
ized  items  in  the  supply  system,  this  board  was  directed  to  conduct  an 
evaluation  of  standard  and  developmental  protective  masks  for  use  by  heli¬ 
copter  pilots, 

6,  SUMMARY  OP  TESTS  1 

a.  Characteristics  of  the  Misk,  Protective,  Field,  !M$A1|  Ma sk, 

Protective,  Hank, ,  M»l4j  and  the  Developmental  J&sk  were  determined  (Test 

Nr  1),  j 

b,  The  Jjfesk,  Protective,  Field,  M£A1,  is  unsuitable  far  use  by 
helioopter  pilots |  (T&st  Nr  „ 

•  ...  ..  •  •"  |  .  V  '  ..  » 

o»  The  t&sk,  Protective,  Tank,  M-14,  with  minor  exceptions,  was 
suitable  for  use  by  helicopter  pilots  (Test  Nr  3), 

d,  Ihe  Developmental  tfesk  was  suitable  for  use  by  helioopter 

pilots  (Test  Nr  4)«  % 

e»  (1)  The  Khsk,  Protective,  Field,  M^Al  was  neither  suitable 
nor  adequate  with  respect  to  radio  communication*., 

•"  r  f  "  ■  \  '  .  ■■  \  . 

(2)  The  ^sk,  Protective,  Ihnk,  M14,  and  the  Developmental 
Ifesk  were  suitable  and  adequate  with  respect  to  radio  communication  using 
radio  equipment  presently  installed  in  Army  aircraft, 

(3)  None  of  the  masks  tested  were  suitable  or  adequate  for 
use  with  the  XN/ARC-44  radio  set,  (Test  Nr  5) 

7<  DISCUSSION! 

a.  The  results  of  tests  2,  3i  and  4  show  the  Developmental  Mask 
to  be  most  suitable  of  the  three  masks  tested.  The  addition  of  the  nose  cup 
in  this  mask  precludes  the  fogging  possibility  exhibited  by  the  M-14  Mask, 
and  the  single  eyepiece  presents' ;ldsa.  obstruction  to  vision  than  does  the  two 
cyepieoo  configuration  of  the  M9AI. 
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b.  Objectionable  features  noted  in  the  Mask,  Protective,  Field, 
M?A1,  and  the  Mask,  Protective,  Tank,  M-ll*  have  to  a  great  extent  been 
eliminated  in  the  Developmental  Mask,  In  view  of  the  desirability  of 
limiting  the  number  of  specialized  items  of  equipment  in  the  supply  system, 
it  is  felt  that  a  special  mask  for  helicopter  pilots  is  not  required  and 
the  Developmental  Mask  is  satisfactory  for  such  use  without  modification. 
Helicopter  pilots,  upon  issue  of  gas  mask,  should  have  a  one  Hour  familiar¬ 
ization  flight  wearing  the  mask  and  periodic  proficiency  flights, 

8,  CONCLUSIONS : 

a.  The  Developmental  Mask,  of  the  three  masks  tested,  is  the  most 
suitable  for  use  by  helicopter  pilots, 

b.  The  Developmental  Mask  (Mask,  Protective,  Tank,  M-lli,  modified 
by  inolusion  of  a  nose  cup  integrated  with  the  microphone)  is  suitable  for 
•se  by  helicopter. pilots,  with  the  ARC  Type  12  radio  equipment,  without 
further  modification, 

c.  At  such  time  as  the  AN/ARO-i;!*  radio  set  is  accepted  as  standard 
for  installation  in  Army  helicopters,  a  compatible  microphone  should  be 
provided  in  the  gas  mask, 

d.  A  one  hour  familiarization  flight  and  periodic  profioienoy 
."lights  fof  helicopter  pilots  should  be  conducted  while  wearing  the  Develop¬ 
mental  Mask* 

9,  RECOMMENDATIONS  t 

a.  The  Developmental  Mask,  of  the  three  masks  tested,  be  considered 
the  most  suitable  for  use  by  helicopter  pilots, 

b.  The  Developmental  Mask  (Mask,  Protective,  Tank,  modified 
by  inclusion  of  a  noseoup  integrated  with  the  microphone)  be  considered  v 
suitable  for  use  by  helicopter  pilots,  with  the  ARC  Type  12  radio  equipment, 
without  further  modification, 

o.  If,  and  when,  the  AN/ARC-hii  radio  set  is  acoepted  as  standard 
for  installation  in  Army  helicopters,  a  compatible  miorophone  be  provided 
in. the  gas  mask. 
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d.  A  one  hour  familiarization  flight  and  periodic  proficiency 
flights  for  helicopter  pilots  be  conducted  while  wearing  the  r svelopmental 
Mask . 


APPENDICES* 

A  -  Details  of  Test 
B  -  Photographs 
C  ••  Coodination 


'f*  ?.;>  y, 

Robert  r.  Julians  ' 


Colonel,  Artillery 
President 


iL^gbln  :*. 


DISTRIBUTION* 

35  Commanding  General,  CON  ARC  (ATTN*  ATDEV-6) 

1  British  Liaison  Officer  (Board  Nr  5,  CONARC) 

2  Marine  Corps  Development  Center 
1  Board  File 

1  Board  Library 
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Tosts  were  conducted  at  Port  Rucker,.  Alabama.  Gas  masks  wars  worn 
by  pilots  flying  H-13H,  H-34,  and  H-21  Helicopters. 

1,  TEST  M  1  "• 

a.  Purpose t  To  determine  the  characteristics  of  the : Mask,"  . 
Protective,  Field,  M9A1}  Mask,  Protective,  lank,  M-l4j  and  the  Develop¬ 
mental  Mask  (Mask}  .Protective,  Tank,  M-14,  modified  by  inclusion  of  a 
nose  cup  integrated  with  the  microphone) . 

b.  Methods-  The  masks  and  appropriate  publications  were  osaii 
mined  and  the'  characteristics  were  determined. 

o.  Results ; 

(1)  35ia  mask,  proteotiyo,  . field, ‘K941,  consists  of  d  molded 
rubber  facepiece  with  two  eyepieces,,  an  outlet  valvey  nosQcup,  tub  assem¬ 
bly,  and  head,  harness  assembly.  ;Thp'  Mil  oannistor  is  connboted  diroctly 
to  the  facepiece  at  too  chcrbk  position.  The  currier  is  u'  fWdtor  repbil'ant, 
oliye  drab,  duck,  wedge  shaped  bag  (Appendix  B.l) , . 

'(2);  The,'niaskl  pt’btQotive,,.  tank,  M-14.is  dietingui.shed  fbom 
the  M9A1-  by  a  single  eyepiece  6f  floxlfcSlo  plastic  material,  a  perforated 
air  deflector  whioh  also  holds  a  microphono  near  the  wearer1 s  lips,  a 
cable  with  plug  for  connecting  the  microphone  to  the  intercommunication 
system, -and- the  MQA2  oonnistor  is  toss  comweiad  rather  than  fuco  mounted 
(Appendix  Bi2),  <  ,  , ’ •  - 

(3)  The  developmental  mask  is  the  M-14  modified  by  addition 
of  a  nose  cup  to  reduce  fogging  pf  the  lens  (Appendix  B,3), 

2.  TEST  m  2  ■  , 

Q»  Purpose i  To  detox-mine  the  suitability  of  Mask,  Protective, 
Field,  h9M,  for  use  by  helicopter  pilots* 
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b.  Method; 


(1)  The  M9A1  Mask  was  worn  by  helicopter  pilots  for  per¬ 
iods  of  one  hour  to  one  hour  forty-five  minutes  while  performing  the 
following; 


(a)  Preflight  inspection. 

(b)  Starting  and  hovering* 

(o)  Take-offs  vJpd  landings. 

(4)  Autorotative  landings. 

(e)  Normal  cruising  flights# 

(f)  Confined  area  maneuvers. 
U)  Ob j  actionable  features  vere’  nol 


*5- 


e.  Results  >  The  sight  imago  received  by*  the  ^llot'^il®/ wear* 
ing  this  mask  Was  unsuitable  for  all  work  with  the  exception  of  normal 
cruising  flight-.-  .  The  two  eyepieoo  configuration  presented  an  image  of 
the  two  eyepieces  in  the  cental*  of  tha  field  of  vision  which  la  distract¬ 
ing  to  the  pilot*  Depth  perception  was  noticeably  poorer  than  normal  When 
this  mask  was  worn.  Peripheral  vision  was:  markedly  reduced  while  wearing 
this  mask,  which  presented  an  unsuitable  condition  when  performing  coni 
fined  area  maneuvers. 

.  3.  1UU  '  . ' 

&•*  Baiaoect  To  determine  tha  suitability  of  the  Mask,  Protec¬ 
tive,  Tank,  M«*14,  for  uso  by  helicopter  pilots* 

b.  Method;  .  - 


the  following: 


(1)  The  M-14  mask  was  worn  by  helicopter  pilots  performing 


(a)  Proflight  inspection, 

(b)  Starting  and  hovering, 
(o)  Takd-offs  and  landings, 
(d)  Autorotatiye  landings, 
(o)  Normal  cruising  flights. 


FOR 


t 
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(f)  Confined  area  maneuvers* 

•  '*  »' 

(2)  Objectionable  features  were  noted* 

0.  Results »  lbs  single  eyepiece  configuration  presented  a  much 
larger  field  of  vision  than  was  noted  with  the  M9A1  Musk,  and  tho  depth 
perception  distortion  was  not  as  apparent  although  approximately  thirty 
minutes  familiarisation  flight  was  necessary  to  properly  .evaluate  depth 
perception*  The  eyopieco  "fogged  up"  from  tho  breath  exhaled  into  the 
facepiaoe*  Ambient  temperature  was  50°F6 

4*  3SgLB  A 

a*  Purpose i  To  determine  the  suitability  of  the  Developmental 
Mask  (Mask,  Protective,  Tank,  M-14,  modified  by  inclusion  of  a  nose  oup 
Integrated  with  the  microphone),  for  use  by  helicopter  pilots* 


b.  Mfea&i 

(1)  The  Developmental  Mask  was  worn  by  helicopter  pilots 
performing  the  following t  ? 

(a)  Proflight  inspection, 

(b)  Starting  and  hovering*  , 


,(o)  • ,  Take-offs.  .o^.lundingpi,.'-'; 


(d)' : , Autorotutiya-  lyings.*  - 
(o)  Karmal  cr^iis.ii^-'fllght',  ’ : 


•(f)  '  Confined  area  maneuvers  *•  .. 

■  .  V..'.  :  .  •  ,  '  V 

.(2)  Qb jeo,tiqnali)le  features  were  noted. 


f.  /.  t-%  •  :-u/v  "  .  vi  .  1  v  ......  ' 

■  \  o*  Results »  Tho  addition  of.  a  nose  cup  in  this  mask,  at  am¬ 
bient  temperatures  £rota'48°F  to  82°p,  eliminated  the.  fogging  character¬ 
istic  noted ,.in-  ihd  M-14  Mhsjc,  -.-.'A  iejldancy  to  misjudge  depth  perception 
was  noticeable  onfirst  ‘flight,  but  was  overcome)  after  30  minutes  to  one 
hour  of  farailiari*ation  flight*  The  field  of  vision  offered 'by  the 
single  eyepiece  Was  adequate- for  all  maneuvers  aftor  tho  familiarisation' 
flight*  Pilots  eommant&d "that  the  Developmental  Lusk  was  no  more  uncom¬ 
fortable  than  any  oxygen  mask  they  had  ever' worn,  .The  head  harness  as¬ 
sembly  was  comfortable ^for .periods'  of  up  to  one  hour  and  twenty  minutes, 
after  which  some  .pile, to  ho-tod  pressure  .aroaS  behind  t-hu  ears. 
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5.  IEST  NR  q 


.  of  the'  throe  ^  .adequacy  of  each 

.,..  '■  ,.  .  ’Jr  ••  •  reape«  to. radio  copnunier*tion.  .•■■■?  .. 

-nd  ottar  sto- 

,  .  ...  Li*'  ^  6;  .a#^* .:  -Rd^ul-tg  were  noted. 

„  ^  r*  '  v..;-mn  *  «■  \  / . ■■•-..=,  ...  .  •  •  ■'  " 


;.<•  *•«*:  '•  •  i'  »-t-  Q*  *«-  -* 

•■■  ■  <  ■•*  _ fv.-.TJ* 

i^,Vi  ■*  ,1 .  s  ‘  J  \  &  i  *  ‘t,  ■•*'■*'> 

'  ■  (i).  a .  No 


c-f  .i-iVi* 

.  .y*k'  -• 


>'  ..‘  V  * 

if'*':- 


the-  head  l^ftojsg 'of  tlio  imale  :nnd  r*  Wiifvcra  ov<§r 

tr^s-lwlon  .K.a  va4iSg  Sals^'SaS®  <’“pnbtUtlo“  ***>& 

.  V'*  *  *,.  '  i  '•• 

*»*.  *4  ‘nilo^^nSS'SS^S^A"*0  ****>*«, 

capabilities  with  the  iiRC  Tvroia^f^5  Vlf  d  adoquata  transmission 
in  Ariay  helicopter*;  ma^aShl^t  ■  *raSQntly  installed 

44  radio  sat  1  i?  «*  AN/ARC- 

Iho  wearing  of  thd'Sdio  hoSlf  ^r?quired  by  ^  radio, 

son  tad  no  difficulties  nd  i«?  *  the  'head  harness  of  the  Bask  pro- 
ad equate.  auilouJf^'3S  .^d  .receiving  ^bl^ities  wore  suitable  and 


;  •/.,..  ..  p,-:  rjm  •  ~j 

t  <a--*  v'-r^r  v 4&\-v i*.  '•*** 4 4.-  •  ...  V 


;'  *  i:h  iSss'-J :/; 


1 


:  /  '■  ■•  3 .  '‘J/-  ;•*  rd*;’  r  . 

.  -4 •?  ru.-' 


■' ;,;  .’.  (V  Ll  f'1';; 
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BOARD  NR.  6,  CONARC 

FORT  RUCKER,  ALA. 


PROJECT  NR.AVN  1155 
APPENDIX  B.l 

NEG.  NR.  1 


MASK  PROTECTIVE  FIELD  M9AI 
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BOARD  NR. 6,  CONARC 

FORT  RUCKER, ALA. 

MASK  PROTECTIVE  TANK  M  14 
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BOARD  NR.  6,  CON  ARC 

FORT  RUCKER,  ALA. 


PROJECT  NR.  AVN  1155 
APPENDIX  *  B.  3 

NEG  NR  3 


DEVELOPMENTAL  MASK 
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APPENDIX  G  -  COORDINATION 


REPORT  OF  TEST  -  PROJECT  HR  AVM.11S5 


1*  The  draft  plan  of  test. ef  Projeot  Nr  AVN  1155*  "Evaluation  of 
Gas  Mask  for  Helicopter -Pilots,"  was,  preparfed'  bjr  this  'board;  and.  eipeU" 
lated'to  other  Interested -agencies  for  comment!-  Their  r, epl4.es.  a|nd 
comments  by  this  board  are , consolidated  beloWi  . . 

a.  Commanding  Oeneral,  Oml  S  Research  and  Engineering  Command. 
Army  Chemical  Center  stated;  ..  .  .  . V  v  •  ‘ 

•"1,  General. 

,  '  av;'  Number' of  Test  Items.  The  number  of  masks  of  each 
type  is  small,  .  Two  masks  of  the  M14  arid  Ml4  modified -type?  .were  .requested 
by  CONARC  and  furnished  by  Chemical  Corps.  ' If  inconclusive ;resultfj  Are 
obtained  arid  if  more  masks  of  these  types  are  desired  they.- will  be  fur-  , 
riished  by' this  Headquarters  upon  request,"  ■ 

>f  t  ]  0 

COMMENT  NR  It  No  comment.  ’  ■  . 

"b.  "Fitting  of  Masks.  It  is  considered  essential 
that  the  masks  be  carefully  fitted  to  the  subjects',  lb-  ACcpydarrce-wttl'h  -.  - 
information  given  in  Section  III  (pp  39-44)  of  TM;  32005,  April."  1955.' 

Since  the  masks  furnished' were  of  medium  size,,  subjects  whose  faces 
will ' fit  this  size  mask  should  be  selected."  T;.  -  7  ...  . 

COMMENT  NR  2i  This  board  concurs,  the  subjects  will  be  so  selected.  " 

,ro,-  Temperature  of  tests.  It  is  noted  that  no  tem¬ 
peratures  are  specified  irt' the  draft  plan..  Since  fogging  of, the  .eye, 
lenses  is  a  possibility  urtder  certain  conditions^  a  series. .'of  .tests;' stv' ;  ’  ' 
temperatures  close  to  freezing  (where  fogging  occurs  readily) ‘should  be  ‘ 
conducted  to  determine^  whether  there  are  important  differences  between 
the  various  masks  with" respect  to  fogging  characteristics,!1  ,,  f 


COMMENT  NR  Gi 
be  reported 4 


This  board  concurs.  Temperature  at  time  of  tests  will 
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'•2.  Specific  > 


a.  Title;  Technical  Objective  is  CW-4-b, 

b«  Par  2  b.  last  line;  Designation  of  canister 
should  be  MjQA2  instead  of  HL3,  The  carrier  for  the  M4  tank  protec¬ 
tive  mask  is  designated  K13.  (Reference  TM  3~205,  April  1955*  pp  38-39,) 

c.  Par  2  o.  second  line;  Recommend  substitution  of 
’’reduces1'  for  "j.  revents,  n 

CQmhEMT  NR  Lx  This  board  concurs,  .The  plan  of  test  will  bo  revised 
accordingly, 

b.  No  reply  concerning  the  draft  plan  of  test  has  been  received 
from  Commanding  Officer,  SCEL«  , His  reply  and  comments  by  this  board  will 
be  forwarded  upon  receipt, 

2.  The  draft  report  of  test  of  Project  Nr  AVN  1155,  "Evaluation  of 
Gas  i-jask  for  Helicopter  Pilots",  was  prepared  by  this  beard  and  circulated 
to  other  Interested  agencies  for  comment',  Their  replies  and  comments,  by 
this  board  are  consolidated  below; 

;■  a,  Comia-ndlng  Goneral.  Cml  C  Rosoarch  and  Enelnoerlng  Command . 

Array  ■Chj.i'jlcal  Center  stated i 

.  7 

1  "1,  This  Headquarters  concurs  in  the  conclusions  and  re¬ 
commendations  of  subject  report,  , 

1  2,  With  reference  to  the  recommendation  in. .Paragraph  9c,  \ 

any  requirement  which  ray  be  established  for  provision  of  a  mask  ■  incor-  v 
porating  a  microphone  suitable  for  use  with  the  AK/aRC-44  r.  4io  should 
be  coordinatod  with  the  Chemical  Corps," 

CCM-liNT  NR  1;  This  board  concurs, 

v  :J-  ■,  .  «  •  -i 

b.  '3jlfl..C^l^.i,Aa^^s.q.,th,9  UalgShJffft 199? i  Bgaffl  Jr..5, 

CQN.i-.iC  stated  i 

"2,.  The  Canadian  Army  agrees  with  the  contents  of  the  Draft 
Reports  of  Test,  The  Canadian  Army  wishes  to  be  kopt  informed  of  further 
developments  with  particular  refer  onc<_  to  testing  this  mask  at  zero  and  sub 
zero  temperatures," 

COiiilNT  HR  2;  This  beard  concurs,.  Any  further  developments  in  this  mask 
will  bo  brought  to  the  attention  of  the  Canadian  Army, 
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c»  The  Director,  Marine  Corps  Dovolopi rent  Center  replied  but 
rx.de  no  coment, 

d«  No  reply  concerning  the  draft  report  of  test  has  been  received 
fron  tlic  following  agencies} 

Coi, r.-qnding  Officer  Signal  Corps  Engineering  Laboratory 

Coi'iEiandor,  Wright  Air  Development  Center 

British  Liaison  Officer,  Board  Nr  5,  CONARC 

e,  ,  Their  replies  and  cements  by  this  board  will  be  forwarded 
upo.  receipt* 
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Reproduced  by 

DOCUMENT  SERVICE  CENTER 

KNOTT  BUILDING,  DAYTON,  2,  OHIO 

This  document  la  the  property  od  the  United  States  Government.  It  in  furniehed  for  the  du¬ 
ration  of  the  contract  and  shall  be  returned  when  no  lor#er  required,  or  upon  recall  by  AOTIA 
to  the  following  address:  Armed  Service*  Technical  Information  Agency, 
Document  Service  Center,  Knott  Building,  Dayton  2,  Ohio. 


NOTICE:  WHEN  GOVERNMENT  OR  OTHER  DRAWINGS,  SPECIFICATIONS  OR  OTHER  DATA 
AKTOHED  FOR  ANY  PURPOSE  OTHER  THAN  IN  CONNECTION  WITH  A  DEFINITELY  RELATED 
GOVERNMENT  PROCUREMENT  OPERATION,  THE  V.  8.  GOVERNMENT  THEREBY  INCURS 
NO  RESPONSIBILITY,  NOR  ANY  OBLIGATION  WHATSOEVER;  AND  THE  FACT  THAT  THE 
GOVERNMENT  MAY  HAVE  FORMULATED.  FURNISHED,  OR  IN  ANY  WAY  SUPPLIED  THE 
SAID  DRAWINGS,  SPECIFICATIONS,  OR  OTHER  DATA  IS  NOT  TO  BE  REGARDED  BY 
IMPLICATION  OR  OTHERWISE  AS  IN  ANY  MANNER  LICENSING  THE  HOLDER  OR  ANY  OTHER 
PERSON  OR  CORPORATION,  OR  CONVEYING  ANY  RIGHTS  OR  PERMISSION  TO  MANUFACTURE, 
USE  OR  SELL  ANY  PATENTED  INVENTION  THAT  MAY  IN  ANY  WAY  BE  RELATED  THERETO. 


